This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES , 

• COLORED PHOTOS 

O BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT a & * ® ■ 




(51) ■■HMlpfl**,.. „ 

C12N 15/00, A01H l/DO // C12N 
5A)0, 1/21 



Al 



(11) 



(43) ®^SWH 



WO 95A6031 



1995** M 150 (15.06.93) 



(21) H&ffitg#-9 

(22) u^ai^H 
(30) ftfttfix-* 

^^5/340657 



POT/JP94/02049 
1994^12^63(06. 12. 94 ) 



1993^12^80(08. 12. 93). 



JP 



(71) mm a (^sm^^Toj^sK^-c) 

B*fttf£lW**A4t (JAPAN TOBACCO INC. XJP/JPD 
=F140 mM«i« a nil|Ema;i|raTB 12^6 2-% Tokyo, (JP) 

(72) mmmifrxv 

(75) &wm/mmA (^urc^-c©*.) 

(KOMARI , To shi hi ko )C JP/JP} 
J&£38A(SAITO, Yasuhi to)C JP/JP} 
&fl:#tfi&(HIEI, Yukon KJP/JP3 

t4 38 is?Ea^»Ba55fiEBBrm^7oo 

BMHCMfflStAtt ftfiffflffSCim Shiiuoka, (JP) 
(74) ftSA 
#M± £Jl!3£XliP(TANlGAWA,Hidej i ro) 
T102 m^ ; fftffl[K<SEaiS4TB5§l 2# £ffl**6fc 
3JI|BRiffft*ttffi Tokyo , (JP) 

(81) *g£U 

AU, OA, JP, US, JSMm^(AT, BB, CH, DB , DK, ES. 
FR, OB, OR, IB. IT, LU,MC, NL, PT, SE ). 



(54) Title : METHOD OF TRANSFORMING PLANT AND VECTOR THEREFOR 
(54) ?&vj}(D%%f> #&oj&fff&^&0*ofc*o~<**- 



(57) Abstract 

A method of plant transformation whereby a 
regenerated transgenic plant containing desired genes 
introduced thereinto is prepared at a high efficiency 
and which permits the preparation in the subsequent 
generation of a transgenic plant containing the de- 
sired genes but not the drug-resistant genes used as 
the selection marker. The method comprises trans- 
forming a plant by means of agrobacteria and is char- 
acterized by cotramformine plant cells with a first T- 
DNA(l) which functions in plants and contains the 
drug-resistant genes and a second T-DNA(2) which 
is contained in the following hybrid vector and con- 
tains, inserted therein, desired DNA fragments to be 
introduced into the plant The hybrid vector is one 
prepared by the homologous recombination between 
the following acceptor vector and the following inter- 
mediate vector in agrobacteria. The acceptor vector 
contains at least (a) a DNA region having the function 
of plasmid replication which Is effective in agrobac- 
teria and colibacilli, (b) a DNA region containing vir 
B and vir G genes of the virulent region of Ti plas- 
mid pTiBoS42 of Agrobacterium tumefaciens. and (c) 
a DNA region which is homologous with part of die 
following intermediate vector and is capable of homol- 
ogous recombination via that part in agrobacteria. The 
intermediate vector contains at feast (1) a DNA region 
having the function of plasmid replication which is ef- 
fective in colibacilli but ineffective in agrobacteria, (ti) 
a DNA region which is homologous with part of the 
above acceptor vector and is capable of homologous 
recombination via that part in agrobacteria, and (Oi) a 
DNA regkm which constitutes at feast part of the sec- 
ond T-DNA(2). 
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mm 

peg/a ^©ftfwftfiu: ck mttmzm^zismti m*ti5. 

-So ^^(i^ Agrobacterium tumefaciens ^A. rhizogenes U if(DT 7v<? -r 

ii> ifcew^t < ^og^oti o/:D n A»rit^^« < mwmmizmxT' 

itfti 1 ©^ $ ft > ttfcfifcWS A $ ftT i ^MflSfr 

^£ftT(,^©fr\ XMRttite^-rftSo ffltLT, >ifaffi»ft 
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$ h jc liiftoficfe^t $> . %\zm\ u /cffiE© d n AttffJt tmmzmzt 

l/i^Sl®^ J: ^Aft£ft J ?>-ri>£%;i£tl6©T\ 

2 . 3B*Ev- * - £m%3izmA? Sffit© D N A SUkff^sfi^T* 

&i£(co-transforinationj£) #H3^£ft> £<iObtlT^5 (Shimamoto b> 
Nature 338:274-276. 1989) . d©2fifc?M\ Mv-rt-©3BWItffifcfr¥-© 
DNAittttli*A^-*ffi*©DNABffrt*SN*Ltt^-c. *Jifi# L^MM 

jsnaiA-f *©t*s„ tit, &«»&©«&&»&■*-&£. *©+£«. as 

3WWtt3te?©DNAttt«i:#A-r*ffi*©DNA»fH-t3&<tt>l^*nTl^ 
**«fc#ft-*-*©-C*So 2«©DNA©fi£Jt*MSE"t*C fcKJ: 0 % H£iJ 
SttMlKi&S 2«©DNA©^*n*tt«5©*J^*<50X JK±£ttSw£*<£ 

C©J:?tr UT#A£n^23I©DNA©rtf-{±, Si$tlTl^l^t\ Sfctt 

So 

T^d/<^t-U ^A^|fflMlwJ:oT*l^ir#A$nSDNAIlT>T-(ia^T- 
DNA (transfer DNA) fc^tftu fi*-^-*J«kCf£#-^- tfn*£'« 
E*J*ffiJ»fc#o * 0 £*«K~y-ffi?!ltffi*©DNA<t 
C «fc o Tf&jfc Lfc AlWfc D N ABrH- % T - D N A t nf i<C i *<-C# So ©£© 
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mmiz ck tssfiii$ntm)Bfit: <* 2 *t© t - d na^^t^s © 

I^i/^tt^gi (#IM6 0 - 7 0 0 8 0 ; 2 - 5 8 9 1 7 ; 

Herrera-Estrella^. The EMBO Journal 6:987-995. 1983 ; Bevan Nature 
304:184-187, 1983 ; Fraley£. Proc. Natl. Acad. Sci. USA 80:4803-4807 . 
1983) . nibC/iC, &&Ztitzm&)m<DBMUm&ffi (Komari. Plant Cell 
Reports 9:303-306. 1990) Tli. 2H®T-DNA^»^A1--S^iCo^ 

2iOT-DNA^^i:l!|i:iAt5^t LT. 

1. mi ©T-DNA<t^©T-DNA£IH-07^ov<?^i| O I*mmW* 

2. HI ©T-DNA£S&2©T-DNA£JglJ*©7*'nX?x'J ^AjRiiffl®* 

<rsBttL2ii©7/o/<^x'j < j 7 2*mmm£m&LT%^zm& 

ttth<OiZ> 0 LT. £f*>£©^£T*>. iWA^/;21(DT-DNA 
li&AEKitfEU ^tftftfwfc^T^Ji-r^Ct^^^n/c (Depicker*. Mol. 
Gen. Genet. 201:477-484. 1985 ; de Fraroond Mol. Gen. Genet. 202:125- 
131. 1986 ; McKnightb. Plant Molecular Biology 8:439-445 . 1987) „ 
LA^L/i:*^. -ft£©«i£#jTI±. 2ff©T-DNA;&<<*:t>K#A£tl£ 
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m^wMumkKis^x, mtk^-A-t ixmrnm^mi^^mi ©t- 

«fc 0 s ±ISg 6^a«t S l £ £ c £ ^MiJB L*W%*%$L L fc 0 
-f/<£fc>^ *fgBSl±> TIB^l OT-DNA(l) <!:TI£m2cDT-DNA(2) 

(1) m^Tm^-r^. ±ie^»t4^#^-s^Wttae^^#^ioT 

-DNAo 

(2) Tie^7*'J K^* tu »{C#A-r^^FJTMODNASff)t 

A£ tlfclfc 2 OT-DNAo 

(a) 7 ^ d^'^ f 'J^ AllltiJ J: ^7 X • KftSitt 
t&£W-rSDNA®#<t. 

(b) Agrobacterium tumefaciens OTi^Xi KpTiBo542© "if 4 ^ U >X^| 
^©virBfc ck Cf virGjte-?*^tf D N AH^c £ N 

±f£«^ * -(i. ^ < £ *>> 

^; Ka«tttB**-r*DNA«*t, 

(ii) ±lfi7^-t7 p ^ — C?*-©-a$£ffiE-e*!K C ©SB#£j>LT7 ?*d 

(iii) ±E*20T-DNAO^*< DNA«* 
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DNAi, 

(2) frmMMmmUtiL*^? 2 ©T-DNAi £#tf'W 7' 'J y * - 

(b) Agrobacteriuin tumefaciens ©Ti7°7Xi KpTiBo542© "l/ -r >X|M 
$©virB:fc J: CfvirGite^*^^ D N AH^ £ % 

y »> ^mmm*?&mm&x.<D*jmte d n 

(ii) ±ier ? -t?7°* attain & o N c ©sb#£^ ltt/d 

(iii) ±ie^2©T-DNA©^/«£< 4 fc-S|5*««-r*DNA«* 
*^-trt>©-c*So 

BM©fflM^M 
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0 2(i N pSB21 ©«JSS*^-r0T*S o 

H3ii, p sb22 ©«BR^-ra-c*s 0 

0 4(i N pSB24 <Dmj&*7jk?m?k2>o 
m6 it, pSBl©*fjjJc£jjrr®T'£>£o 
0 8li, pSB4©*tfi££7F-r0T'£>£ o 

0 9li, pNBl tpSB24 ©fgM&xJC J: 0 MS tt* P NB124© «£*-T0-? 
& -5 0 

ilOli, pSBl£pSB24 ©fflH&&*.rcJ: OUtt S ft5pSB124©;|f fi££^-f 0 

01 Hi, pSB3£pSB24 ©*BE&&*.K«fc 9W«3nSpSB324©*J5Sc*grf 0 

01 2fi. P SB4ipSB24 ©ffil^fflSl^JC «fc <9 ft £pSB424©«£7Fir0 

01 3(± N pGA482-CUS©«J5Jc**-rST*S„ 

01 4 (is PTOK253 ©«ja*^-T0T*So 

tt *>\ ±IE0 * K £tt * n T l > £ #bs^© 3c!* * J£TF K ft* 0 

AV Tt-tZff-K??- 

IV ^Pb'K??- 

HV A-fyj y KX>*- 

ORI ColEl ©ttMftft 

COS 5Ay7y-^©C0S« 

SP «^^W:7^o^f'J0All|^t»SX^ny7^ 
TC *iIttiSW:7/D/^f'J ^Al*tT'»5f h7f-f^ U 
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KAN *M n^'i:7/nA^f'J^l» tMt 3 1) ± v 4 •> > 
NPT IMltT'ifgfSNOS ^Dt- ?-£&£SL/^^-?^ 

HPT ffi^,WfTm#g1-S35S ^t-^-^iLfcA^nv^ ->>it 
GUS *fi#M*-et£f£-f £ 35S 7 d * - ? - £ &ft L fz G u s 

i-gus Mmmm^vm&tztts -fv^-t-zmmitz, <ovv>zi$ 

T-DNA 7^D/<^x 'J ^AllfflM^^Mtlfr^-rSDNAffifM- 
BR T-DN A©^^-^*-ie?iJ 
BL T-DNAO^^-^'-iS^iJ 

15.2kbKpnI pTiBo542©tf4 )IV >X^S^015. 2 kb Kpnl $r)t 
B pTiBo5420virBilfK-T- 
G pTiBo542©virGilfs^- 

IfeBfl £gjfl£-f £ tz (DJt& (PTES! 

LT\ Agrobacterium tumefaciens &<!>'Agrobacterium rhizogenes#£^l;f 5 C 

(T i ~f? X i K) fr^tftX^Zo Ti^7X; KlCfcl ^T*^4"M(i^K 
ittfr^ttlT^ZT -DNAm®~e&5>o -eUT> T-DNA W$. I- t ■> T 
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(4 > IMMfcite* ©ft* K #M©W£ li * © ffliftK ftg-f 5 *|^E?"J <t 14 ft z 

^ffft&fr&Kfc^Tti, COT-DNAf ir0raoitfi^*«rALfc^5X 5 
K*£t? 7 / p ><t r 'J A $ * * C £ K «t «5 mn&&£ft o 

#©ilf5^ii * n -en t - d n a t k«»a $ ft z> „ 

-DNAix tt<Kj{:#At«k9 i-TSHff2©DNA»f>i-36 < *A$nfc»2©T- 
DNAtCiOffltt^KfilfttJ. mi ©T-DNA* l=**ftS3BW»tt 
LTI±, •> >»ttiHS-?Xi4'W v-f •> >W1£«fc^a<$F 

* U^Cft&Kffi^3ftSfc©-ett<El\, ^1M2®T-DNA0?^> 
'J?U< t t>^2©T-DNA!4«-r§^-f yj 7 * -±fl#ftf S 0 

^f'JAiiIt-cotllii^i:±»)ISII$n5fcotfe5, ::t, 7** 

7 * - < ? * - (i „ T/D/^f'J^ MOT + *> «t s + TffiS $ tii#«t 
x 'J ■>AMKBa4 5 -e©z©Si5fe^^L/c1 : ai5imK.<rckoT. fWHK?*-£& 

KTiot, 7?*7*-^?*-£ffiP|ttDNA»rJt££*, C© 

■ X; KT*S 0 

(a) 7rP'^f'JWl»fcW»lW^7^ KttSlttftg 
£WrSDNA^£ N 

(b) Agrobacterium tumefaciens ©TiT'^T.^ KpTiBo542©0' 4 )\>l> >7.ffit$. 
©virBfc «fc virGfltt£F*£tf DNAi^i, 

(c) TSa+H***-©— 8B£flETfc*K :«^lt7^DA'/;f'J 
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CdTN T i 7°7 7. I KpTiBo542li> Agrobacteriumu tumefaciens A281 
(ATCC 37349) i:#HEft3T i 7°5*$ h'Tfeot, *<DV j )l V >X^i£©fg 
Jjfrm^Z iTftl^ftS t>©T£>6 (7 v Kb> Bio/Technol. 2:702-709, 1984; 

7-y K£> J. Bacteriol., 168:1283-1209, 1986; =J v'J J. Bacterid. , 
166:88-94, 1986; V>t>, J. Bacteriol. 169:4417-4425, 1987; 'J , Plant 
Science, 60:223-229. 1989) 0 pTiBo542©£V )VV >X^virB^O'virGit^ 
cnbOXft^Elfe^tLT^^o pTiBo542© 7 ;^>xfi 
virB&r/virGitfs^te, pTiBo542£flilJIW5?tKpnI TftS LTf# £ ftS 1 5. 

a<T§S 0 fcfc, ±l£ (a) (b) Rtf (c) £#frT ?-tr7°^-^? 
(i^TfeO. 0Rti'WF4 - 2 2 2 5 2 7-t&tfEP-A-0 504 869lC|£fi£ ft 

(i) *ra+TMt&ir&7K 'j-)Aiim«b/i^^7 

(ii) ±f£7?*:/*-^? £TOT&«9. Z(DMfr%ftLTT 7 u ;< 

(iii) ±ie^2©T-DNA©^/ ( j:< i *>-^«|^^ DN AM^i^Sft 
T^-So ±§em2©T-DNA©— M±zlT?-t7?-K? ?-lZ%$tiT^ 
T*>J;t^\ I2OT-DNA0^W B K^^-I:fj*it^5m 
©DNASffK-^*l^{r#ATt5»^i^0T$f^ Li^o Mtr^A-r 
^#^TS©DNA©fH-|i> tF^^^^-±©m2 0T-DNA|*ur$ij|5I^ra 
M^iJffiLT»A$ftT^SC<i:W*LO 0 fcfc. ±IS(i) , (ii)&tf(iii) 

0iJ^ldf#^4 - 2 2 2 5 2 7^-&tfEP 

-A-0 504 869fCiegc£ftTl>£ 0 

T ? U '< 9 7- 'J -7AM*ffl®' : r 1 -?0±ie7?-tr7'?-A;? ^ - i ±f £ ^ ^< ^ 
?-£©fBI^I&&;L(i£-fc]0;£j& EMBO J. 2:987-995, 

1983; Science, 223:496-498, 1984) K«fc Qfto - <h#T# 6 0 
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_hi£j£ 1 OT-DNAIi, ±MM 2 O T - DN A£#fr'W 7'J -y K^^^- 

+ iC^2nTOT*><J:l>U SlM!©7?'o/<?r 'J ^ AJi^ffll^C^* tlT (2 

DNA£*>-gvlT'^ % 1 © T - D N 2 ©T - DN A#J|i— © 

/N^7-.j. y K^^^-±{r#S-r^^©^^W^ici« < /a<5©t% |£l©T- 

C £ K N ^10T-DNAtI2OT-DNAi 0 < ? ^ -±K fipft-T -5 

gtaJi&T&So !£-©<? *-±K#£^ST-DNAT'»£^£<*Bff 

t>©T'£>S 0 

mi ©T-DNA^^-f/'J y ^ -±iC^S-r-5^^, |1©T- 

DNA£|2®T-DNAi ^it^(C?4M{Cffi^(C#A$ ti -5 wrf^^^fe 
^1 (DT-DNAtm2<DT-DNAt(Dmm^±^^Z.t W£ L 
l\> d©g#J©*:S!>IC, mi ©T-DNAtiT^-ty^-^^^-irft^-r^C 
i^JfS l^o ^0ga*JO/cii)IC. ^1 (DT-DNA<t. ±IBm2©T- 

( 1 ) 7/DA7r^ Al»in^t/»in'f^4^7 x $ Ktfcfifttg 

(2) Agrobacterium tumefaciens ©Ti7°-5X; KpTiBo542© # -f >X|g:$c 
© virBfc «fc virGil^^ DN A Sff>*\ 

•T^Ci^T^^o 0"Jx(i\ ,M©H3&£$t& (x^f -y^b. Proc. Natl. Acad, 
sci. USA, 77:7347-7351, 1980) IZ <fc Off? d So 
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DNA^*<£1 T - D N A ©fit^©i|£& {C^/«£ 4 ;U U > * 
tfT i^77; KXttR i 7°v* $ Kfc 75* $ KfcW"** **>©##* 

Kffll^Ii^tlS, £©0!l£LT^ #Rii'Agrobacteriuin tumefaciens 
LBA4404 (*xy-?£ N nature, 303:179-180, 1983)£3&tf S d ta<T£ 5i<C 
ft |®£ $ ft S *> © T J* W C © <fc 9 7 ^ D / < ? 7- 'J A Jllffl® K±|e> n 4 7* 
■j„ K<^^-X(i^l©T-DNA^t?7°7Xi K (2®3£&©^§£) £a» 

^1>T% 'W7*'J y K^^^-XlimiCT-DNA^^-tr^vX^ K ( 2 ® 
^*©»^) ^AL/:7^n/<^T^AHlT'»eMt5. dft 

0Hilf#M 3 P4 - 2 2 2 5 2 7-^-SO'EP-A-O 504 869i:f£t££ ftTC>* 0 

C©J; o IZ LT*#£ft*:Mrt*te> fr£ 0©|g$Tj|S 2 ©T - DN A£ 
tf. Tf£^MTIi. Kl©T-DNAt*20T-DNAtA«I-©A^^ij 

^fe©*£Tt>#j3596*<&2©T-DNA£feWLT^fco 

mi ©T-DNAi^2©T-DNA*#trJgjfeg|«[tt©^<©t>©twfcl^ 
T> ^1 ©T-DNAtH2©T-DNA«i:(iJ4Sr{rjt^Sc: i*<5ll[$tl 
TIE«0JT'<2. il©T-DNAtf 20T-DNAi^- 
®^^7'ij y FX^^-J:i:#ftLTl^^ ^lOT-DNAt$2®T- 
DNA££^ki£K&&M©7 9%#, 2®£&©i§£7 1 %irfct^T N £ 1 

©T-DNAi»2©T-DNA't^j!bi»;ate-r«zi*<ttB[$nfco fto 
Cft£©JBKfifctt&*5ft#**ll^ tfd&ttKfcOT, m2©T-DNA^ 
£fr*<* 1 © T - D N A tt I ^ffi £ C t *< BrtgT* 
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*%wtez<bi^, en te®*T~mt? zmmm&ikfcTz^tsw, i ©t - 

DNA t> 

(2) «OR»fga!as«Bfi:*W"r 2 © t - d n a i *£t?>w y y ^x^- 

f&£W-f SDNA^t, 

(b) Agrobacterium tumefaciens ©Ti^Xl KpTiBo542© ^ >Xf 
^©virBfc «t virGitfE^^fr D N AM^ i . 

(c) TIE+ra^^^-©— :o»ihLT7^n/<^f 
•J I >A^aM4 3 T*gPia^x.©"5jB^ADNAM^ 

*^-tT7 * Hr f 9 -K >7 5 - t > 

(i) ^lltflil^t^^ T^P'^-rU ->AR^M4«T'MfgL<£l^ 

> < ? r- «j •> a jr hhm «*> -c m m %m © pjmu d n a g£ t , ■ 

(iii) ±leH 2 © T - D N A (b'ptl < £ fc— t$£ffil&? SDN Aii^tt^ 

±I£LfC#fgBJ3©:&&{lffl^S'W7'y y K< ? * - <t {3{3f M ^ t> ©T*> 0 ^ % 

20t-dna4> tz^ttzmmo d n a a $ m u<£ i ^*<jitt s . mm 

©DNA«ffr*»2©T-DNA^©«0ffi»««te*fiJfflLT»2©T-DNA 

Hi 

li^J^o tz to i: © *saig-r 6 1> © t * x N t >fr 6 JR* »: ^ T t> PR^fitJ ir I? 

gjfcflLi K©*g 
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#0J-C©«3Sfl;3tli> SljK^-f*^*©*'^ Sambrookii, Molecular 
Cloning, A laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York N 1989fwl2t£©;2r&(Cck £?t 

4 J FB e K??-pSB21 5 PSB24 (Dffim 

pBR322£EcoRI «fctfClaIT$J»r U T4 DNA polymerase Tt&W'iks Clal V > 
*7- (5'-CATCGATG-3') mLSIL/;, h5>Xtfy'>Tn7 (DeGreve 
Plasmid 6:235-248 . 1981) OX^^ ^ / -7^ >If1£itfciKSP it{£^) 
t?2. 6 kb Dral-EcoRI BrW£±iS7 5 X $ K©EcoRV-EcoRl (DmiZ? v->itL 
L/Co :®/7X; K£EcoRl TH^&T4 DNA polymerase I'll LH^^fbt" 
3d tfr <fc<9EcoRI S|Hi£|S&£L/c 0 :©^7X - K©SPfift^£#ir2. 4 kb 
Clal ©fK"^. T4 DNA^'J ^ 7--tfMS»C19 ©SmalgBftKjf A LpTOK107 £fp 
!&Ltz 0 pGA482 (An, Plant Physiol. 81:86-91 „ 1986) ©2.7 kb EcoRl- 
HindIIl©r)t<b. EcoRl <fct>'HindIII T'3JKL*:pTOK107 LpTOK170 £fp 

PTOK170 ^BamHl fcitfBglll T'W^^L. pYS138£L^ 0 pYS138£EcoR] 
*JckO'Asp718I T^irU T4 DNA polymerase ^li, Sail 'J >£- (5'- 

GGTCGACC-3') £^ALTOLpYS151£«Uc 0 P YS151£SallT«l ^©Sltfi 
pGA643 (Ant>. Plant Molecular Biology Manual A3: 1-19, Kluwer 

Academic, Dordrecht. 1988) © T - D N A^^ts4. 7 kbCDSallSfffr^A L 

PTOK235 £ffr£L/c 0 
PTOK235 £SacIl MTOTU T4 DNA* <J ^ 5 --t? E 9 ^fl^tt. 

Bglll (5'-CAGATCTG-3') . ttzit, Hindi 11 'J yh- (5 ' -CAAGCTTG- 

3') £3¥ALI3^U ff^ft^T^X; K£<£tl-£ftpTOK245 £pTOK246 ifflr* 

PTOK246 £HindIII fccfctfEcoRI -CflJIfrU T - D N A ^©^CdC^© D N A £ 
f&£;l,tz'&^ CCIC. pBI221 (Jefferson , Plant Molecular Biology Reporter 
5:387-405. 1987) ©2.9 kb HindIII-EcoRl8lT>t£}f A LpSB21 ZftJfcltz 0 
pBI221©2.9 kb Hindi 1 l-EcoRlffirlCfi. MM+TfgSi-f S^-* u- 
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y—emitt (gus) ^<inti>5 0 psb2i it, ®*mwis£VTyv'< 

?r-*)'yj*mmm<¥T'mZtZ>7,'<?1-;-?J -> >Wttitfc-3\ ©pGA482©2. 7 
kb EcoRI-HindIIIttfrJtKfi*-f ±mffi*T"imfct6frTyvs<?7-V *J A 
l»t«tgL/Al^7X; KllIf^^KitTfeoT, |gjB#f:y?-tr 
^-icDtBl^M^^^^Ct-- £©-££68^ ®T-DNA©£:& 

* - y-mnt c nic (4 £ * n/c g u sit^^r «t o -causs n st-dnai 

liftfilCHindlll fccfcC/EcoRI T'« LfcpTOK246 IC, |^^irpIG22l (0hta«3>, 
Plant Cell Physiol. 3l:805-8l3> 1990) ©3. 1 kb Hindi I I-EcoRI©fJt£ffA L 
PSB24 £feJ&L/c 0 C©©f>i-{C(i> -f > ha>lE?iJ^AL/cGUSite^ 
>hD>GUS) *<tltlTt^o -T>hP>GUSii, MWWTii'x/jlp^ 

ote<58atttt^ PSB24 li„ GUSitjK^*W> ho>GUSjtfc 
^K/«EoT^SJ£Wl4> pSB2l tmmte<¥®<? -?$>2>o 
PSB22 ©*f fg 

>W ^07^ v>»ttjffeT- (HPT, Gritz £ N Gene 25:179-188 „ 1983) 
ipDH51 (Pietrazak et al. Nucleic Acids Res 14:5857-5868 >. 1986) «fc9flf 
i££ftT:fe*K =tSWliS4 , T«^^HPTit^^trpGL2^, SallTML 
T4 DNAtf 'J > 7 — tfT»a«H(!aW 5 d t <: ck 0 x SalISittSPft*BOBfe LpTOK234 
<hLfc 0 4 6^ PT0K234 ^KpnIT'W#^©MS^9 C <t<C«k 92 «© 
KpnII?J^ft£8lJ|&LpTOK244 <!: L/c Q 

PT0K244 £HindIII T'W^EcoRI f^^iL, 1.9 kb mftZmf&LT 
PTOK246 ©Hindi 1 1 iEcoRI BMHRttonrcillA'fS C £ JCefc t)pSB22 £ffr£L 
tz 0 pSB22 14. Tittle fifil*nT 1^-5 ^.JK^Ji. pSB21 

pGA482£HindIII fcitfEcoRI i:it)»U T4 DNA# 'J y 5 —tf&afcHai 
*3C<!:C<fct)2.7 kb HindlII-EcoRl»fjt*» LpYS169£fPJj£L/c 0 pYS169ii 

ti, t - d n a Q-£&$-y-nm t z. mz it $ * n/ctg wiE+T^-r -5 * 
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*v-f f>ffi&&fc? (NPT) CioTM^h^T-DNAnSnt^ 
pVCKlOl CKnauf Plasmid 8:45-54 s 1982) £EcoRI \z J: 0 TO L x T4 

Bgm v®m'&fflmtz>mft£ft^tztz.?>, Bgin ^ft*>«-c£*:0T\ c 

©^77; K£pVCK101Q<tifr£ L/Co pVCK101Q£HindI 1 1 iXhoI U 
HindIII-SallT«L/cpUC18 LpTOK150 £ffrjJtL/c 0 pTOK150 £HindIII 

T#J»rU T4 DNA#lM7--tf#lSt|£EcoRI 'J — (5'-CCGAATTCGG-3') £}f 
ALSlt^C .tKck^K Hindi II M£EcoRl SBftKg&U pTOK239 iL 

pGA482£HpalT'OTU XhoI'J>#- (5'-CCTCGAGG-3') £JfALW31LT 
PTOK236 £ftJj£L£o pTOK236 £Xbal:fc J; tfEcoRI 2.6 kb $r>f£ifi 

StL*: 0 pTOK239 £EcoRI O'XbalT'Wr U 2.7 kb WK-£I&*U pTOK236 
02.7 kb Xbal-EcoRI 8Jf)t£lf A LMSX LTpNBl£ft$ t tc 0 pNBlli, 
*-^*-© 1HT&3# N T-DNA^^^ /H/>Xf«ODNA<if 

pNB3£pNB4<Pittg 

pNBl£XholTOTU pYS169©NPTitfc^£#kT-DNA£^i;3.5 kb 
Sail W>f£»AL^LTpNB3£m£L/.: e pNB3li7? -tr7°* 1 iff 
T'&'K NPTitfc^£#trT-DNA£^A,Tl^ 0 

pNBl£XholT#J8frU pSB22 ©H P Tit£-?£#fr T - D N A £^£;3. 0 kb 
Sail Slr>f£}fAL^LTpNB4£ffrj£L£o pNB4ii7 ? -tr7°? -K? * -gd l ff 

0 % HPTitfc^^trT-DNA^/i-e^So 

pSBK pSB3, fcJ:c>\ pSB4£>^ 
pNBK pNB3> *Jck^> pNB4£KpnI-C«U pTiBo542 (American Type Culture 
Collection gK#t37349 ) ® V< )1>V > x^$©virB*> J; O'virGitfS^F^-i- 
trl5. 2 kb KpnlSrtf-£ff A 310/57 $ KfcfftflcU *ft*'*U 
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pSBK pSB3s pSB4t Ltz a 
pSBllis T f-O-MT'&t), :tli:, T-DN-A*-£fr«t»H 

pSB3tejii£v-77-iifs^£ LTNPTitfc-?£-£trT-DNA££/,Tt** 
7 9 M"f 9 -^9 * -~Qib*) ^ £©T-DNAfr& N pTiBo542©^V >XfI 
^c£DvirB*J«tO'virGjtf5^-g-ti-15.2 kb KpnI»rH-^ «fc oTHT fcnfcSWfcC. 
tffll^^^-^ffliitrctO-cSSfflJffi^WrSo pSB3M\ t>L<l±^ 

- DNA^fr^P^? *-©&&{-£ 7' 'J y K***-*f&SRLfc*£ 

©T-DNA<>:> 15.2 kb Mtbtlfc, Iff 2 © T - 

D N A © N 2o0T-DNA*ttf:iMt'*5„ 

pSB4teii& v - -itfc^ i IHP Titfe* *^tf T - D N A I > -5 7 

^ -tT^-A^ ?- T fcio, :.0T-DNA^^ pTiBo5420«y-f ;H/>X«« 
OvirBfci^virGite-f^tflS^ kb KpnllSf>T*tC J: TfiST ^tifcoBtifls t 

<t tc «k *K x-vn°-/<-<^'J -^^^-^Mt5:i^T'i 5 0 T- 
DNA£#fr*P^?*-©MiAfc«fcit'W7'V P<?*-*f&£Lfc»£K 
M\ Cl©'W7*y 7 K^?-ti\ g&v-^-gfg^iLTNPTijfe^'i- 
trU l©T-DNA(t> ;n^b> 15.2 kb MIMX btitz. i20T'-DNA 
© N 2o0T-DNA^;t«*5. 
PT0K253 ©fPEg ^ 

PVCK102 (Knauf Plasmid 8:45-54 s 1982) £SalIT$JSr U pSB21 ©T 
-DNA^ttri 1 kbSall Iff**!* ALB!*fS C iic «fc 0 pTOK253 £flFJ&L 
/Co pTOK253 lis ^-^7X $ K<ka^fe#T/<-f 
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8:t^"C*S^7X; KT'fctK *© T - D N A IZ tttt«MBHB+Tl&3|-*- 3 
pGA482-GUS©*§^ 

pGA482£HindIIl fc<£t>'EcoRI TfllSrU pBI221©2. 9 kb Hindi 1 1-EcoR I«fW 
£#ALpGA482-GUS£fpJ&Lfc 0 pGA482li. ^a-^7X; P±&&i)MX'< 

tt**Moia«fT58a'#-**^v-r ->>»ttate-? cnpt) mn-rso £ 

/c, pGA482-GUSW\ ^a'-^tX; K<tj££frtfT^V * 'J * -*«JS)c 
t5Ci*<tl5/775 KT&0> ^©T-DNAi:iiift»t»5 
GUSag?t*7-7-f v^Sffififci 1 (NPT) j&^tftTSo 

#«#]TI±. »J -7AJiiBB©^{±AB^ (Chilton £ N Proc. 

Natl. Acad. Sci. USA 71:3672-3676 s 1974) £JB^T\ 28 t tffi- 5 fc. ifc^ 
Mi:ic:C> ^ h^lM ? y > (lO^g/ml) . iji-^^->> C100 /zg.ml) > ^ 
^'d^v> (50 jug/ml) % 7^^f;7^y> (50jttg/ml) £mJlLtz%tfo 

pNBK pSBK pSB3> pSB4£. Ditta £> (Proc. Nat. Acad. Sci. USA 

77:7347-7351. 1980) ©#&fCJ;«? N Agrobacterium tumefaciens K£LBA4404 
(Hoekema & x Nature 303: 179-180^ 1983) K#AU£o LBA4404 W\ T- 
DNA*&*Lfcdisarmed Oli^^xi KpAM404 ^tfMJRT**. pAL4404 

ttjfe^tt «y ^ u > xffJA^fi^ l t *s *k y ? * -©'mi,/ ?- 75 

m^ii, LBA4404 (pNBl) ©J^i;:. t Ztuzfai, JS^I*}©? 

f h7t-f^J > WEST'S 3 LBA4404 (pNBl) JC, Ditta t>©#j£Kcfc 0, 
x^^f-y v-f i/>iB14jte^*Wr*pSB21 **AU fh^^^'J^ x 
v-f ->>ffi3B*iJlcltt£©B£atfe**££KJ:0. •FfBK* 9 -pSB21 

:©M7'J >y K^?*-£pNB121£ifr£ L/c c 
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SSHJltt g»Jffltt ^iJW14 



pNBl 


TET 




pSB21 


SP 


PNB121 


TET 


SP 




pNBl 


TET 




PSB24 


SP 


PNB124 


TET 


SP 




pSBl 


TET 




PSB21 


SP 


PSB121 


TET 


SP 




pSBl 


TET 




PSB24 


SP 


PSB124 


TET 


SP 




pSB3 


TET 


NPT 


PSB21 


SP 


PSB321 


TET 


SP 


NPT 


pSB3 


TET 


NPT 


PSB24 


SP 


PSB324 


TET 


SP 


NPT 


pSB4 


TET 


HPT 


PSB21 


SP 


PSB421 


TET 


SP 


HPT 


pSB4 


TET 


HPT 


pSB24 


SP 


PSB424 


TET 


SP 


HPT 



TET : -r Y^-fy^ 2 U >M£s SP : X^t? f- J v-f •> >ilt£ 
NPT : rt^vf HPT : >W /DT'f -> yWftk. ' 
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pGA482s pTOK253 . fcck^ pGA482-GUS£. Ditta <b (DjJ&lZ J; *0 LBA4404 iZ 
iAU LBA4404(pGA482) , LBA4404(pTOK253)£LBA4404(pGA482-GUS) £fPJ&L 

Linsmaier and Skoog ©&$i£3i£30g/l © •> a *t J; 0 $ £ $#*giti!2 ~3ml ^ 

-C48B#P^*^ft^o/Co 

LBA4404(pSB324) 

LBA4404(pSB424) 

LBA4404(pSB124) £LBA4404(pGA482) O^fi^ffi 
LBA4404(pNB124) £LBA4404(pGA482) ©^4M^M 
LBA4404(pTOK253) £LBA4404(pGA482) com&M&W 
LBA4404(pGA482-GUS) 
LBA4404IpGA482) 

^Jf£MK7jCT'£fc&LM£&^ig<fc L£&. Linsmaier and Skoog 

o&ttttSI* -f>K-;«0.3mg'K 6-( r> r *;i>7 'J ;i>7 i y/D 
>10mg ml , *7*-v-f •> >200mg/l ^ -tr7 * ? * •> A250Bg/nl*>«kO c *^0. 9K£ 
StffcilfeKilflcLfco fcfc'U LBA4404(pSB424) *ffll^fc»^irtt, *7-*-v-fv 
>Kftx.T'W ^ov* v>50mga£»L/dgitfc£flH^ o ig#l*£&s H 
fiLfcAt7>fi/>||ttH<iiA>f/D7'f-> >Btt©IK3BWtt©tt«#»:o 

GUS©3§gil;J\ Jefferson £ (Plant Molecular Biology Reporter 5:387- 
405^ 1987) ©^»rSi;> «Jt (2 x2mm ^e»10xl0mmgK©ia©^:S$) * 
4£»£#]|&U 5-7*o*-4- ?dd-3- > K U /l^u? ox K(X-Gluc) 
500mg K 50mM U h 'J 9 A pH7. (k lOmM /3 - y 7° h x * J - ;K lOmM 

ifP>-^7; >4Sfc®^ HJ«7A> 0. lVifyUa vV? 1 ) 'J h'J^A, 0.156 
Triton X-100 ©7jc^^4 J {-2 Wb-iftgtC <fc C«k o TiSj£L/c 0 GUS 
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t£ (. ic ii o ck -9 «El6fettBM> £ nfc i \, 
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JB««ft»OGUSStt 



LBA4404(pSB324) 118 61 52 

LBA4404(pSB424) 109 54 50 

LBA4404(pSB124) £LBA4404(pGA482) ©M£ 100 35 35 

LBA4404(pNB124) £LBA4404(pGA482) <DM& 100 22 22 

LBA4404(pTOK253)tLBA4404(pGA482) ©*I£ 110 0 0 

LBA4404(pGA482-GUS) 39 33 85 

LBA4404(pGA482) 25 0 0 
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mnam^-tztit. mm-? 1 ©t-dna^m 

#ji^A£ftT^SC££^LT:fc'K GU S^tt^^-TCiiiG U Sitfei 1 ^ 
^•^i > m2©T-DNA^^ti^(C#A$nTC^^C < !:^^LTl^-5 0 

LBA4404(pGA482) liG U Sitfs^£^TW«it^-C£>3©T\ #^tl/:IIJ 
WttffiP&li-T^T G U S £ Kfr o / Co 

LBA4404(pGA482-GUS) 14, i G U S itfs^^M^ tlfc T - 

DNAmtl^^ *#bft/cm»1£M©85% fr&GUSi£tt*<fctfi3*i 

*:©*?& ofco cnii> ffme^iasT'Gus«fs-?^^t--5^> t>L< 

14 , G U S it ft A £ ft T O T *> fgil T- * S © \Z & tt5 $ ft tt o 

LBA4404(pTOK253)iLBA4404(pGA482) ©r!£M£ffl^3£i*l4, «&fliT 
(McKnightt,, Plant Molecular Biology 8:439-445 . 1987) <hPH ®#ifc£l* 
^ii<-C#5^ d©&3fi£fiijTI4, 2«©T-DNA#$Aaftfcffi&li£ 
<^ffl-T*c:t*<-c*tt^ofco -fti4> c©ft#i£ffi©*£iri4. 210T- 

ft&O 

LBA4404(pNB124) £LBA4404(pGA482) ©iI£«*fflOS#i*M\ pNB124£l^ 
M^'J » K***-*JHOT^Sj£JK*Mis ±EHcKnight^©^*g^{ria<a 
U/c#j£T£>S 0 McKnightb©«£#j-?{4, 3g#JBft©«[«!J©rtl9S irf 2 0 
T-DNA^tlTl^ LBA4404(pNB124) £LBA4404(pGA482) ©?S£®T 
l4*©Jtl422fc T&tK &<Mtz&$kt)mt>Mzk^7LZ> 0 

LBA4404(pSB124) £LBA4404(pGA482) ©Z££M£/Bl><5 2ri£t4, LBA4404 
(pSB124) *<„ pSB124 ? >W7y 7 F^^^-^It*^ *-'<-'<-f 

So -©3£&T't4, mjPMtt©^©-? t35!S K3?2©T-DNArt<f £ft£- 
<fc*<ttBStU LBA4404(pNB124) <hLBA4404(pGA482) ©££»©*£ «fc 0 fcli* 

fcfc. LBA4404(pSB124) £LBA4404(pGA482) ©*I£E©JI£ t > LBA4404 
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(PNB124) £LBA4404(pGA482) ©iE£®©*£©i&£©JfctiK::o^Tti> Tl£0=t 

X 2 =6.5 x6.5 x (1/28. 5+1/28. 5+1/71. 5+1 71. 5) =4.15 
tiiMZn, Cttligfigl £fco 0 g££l©££X 2 m. 15J:<3 

LB4404(pSB324) i> L < liLBA4404(pSB424) *Jfll*42r&li, M^'J 7 
*?-pSB324k L< (ipSB424£^frI!£ffl^£:£&Tfc^ U - 

tit»©^j*-cii. mmmomoi ^50-52% i:i2oT-DNA^ns 

C i^ttf^ft, LBA4404(pNB124) £LBA4404(pGA482) ©?1£® ©^^ 
LBA4404(pSB124) £LBA4404(pGA482) ©ig£ffi©*&«fc D fcliS^IC^KftJft 

ttfc, LB4404(pSB324) L< liLBA4404(pSB424) ^ffll^^i^ LBA4404 
(PNB124) <tLBA4404(pGA482) ©&£B£JBl*S#&©*£*©JtttK:o^-nd\ T 
ffi© J: -5 K&fh¥:ft#*f£*T -5 #-C # * • 

TO&iC «fc £#7£9r«&©ig$*<$ L I * £ I > -5 ra^-^-T 6 t s 
X 2 =19. 9 x 19. 9x (1/95. 1+1/41. 9+1/131. 9+1/58. 1) = 23. 43 
£ff-#£ft> CtlliifiKl £t>o e gfigl ©££X 2 #23.43 <fcDt>:*;*^ 
»«1XJ^TT*>S©T, ±ISra(il!«7lcmT'»^n^o M^&fCJ: 

Sfc. LB4404(pSB324) *> L < l*LBA4404(pSB424) £ffl(,^2ri££, LBA4404 
(PSB124) £LBA4404(pGA482) ©jl^»*ffl^S^j*©te*©Jt«^o^Tlix T 

X 2 =10. 9x10. 9x (1,104. 1+1 45.9+1/122.9+1.-54. 1) =6.89 

tnnzti, Cttiig£gl£t>o 0 &&&l<Dt£X 2 *<6.89«fc*5 t>*£0$l 
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IMMi ^'<3{r#AL/cT-DNAcDiie 

T, xf ;l-7;^-;l/fci;yMMIt h 'J ^ AtSItlL/cf , Linsmaier 
and Skoog ©&mi&g£30g 1 Ov a^i^O. 95U >) $.Z>i%imzWmLtz 0 % 
^L^WKo^T. ±tB©#&CJ:0GUS^1££f8Sir5cb<»:kt:. Tie© 

/J^Jt (3 x3mm Hg) £3J<?&<9. Linsmaier and Skoog ©MfcgH, "> a 
^30g 1 , -<> K -Rifting 1 , ^7*^>M3mg 1 , *7^*^>0. lmg 1 
^ •> >200mg. 1 , JfE^O. 9X<£ lOf&Zt&ifolzmfcltZo /«£*>% LBA4404 

(PSB424) JicfcoTMfe^^ti^ti©^S*©m^^t^T{i. *7^v^-> 
>I^T^-f /o7>f > >50mg/ml L/cig±l!j£fflWc 0 
^fr (i ^ oigitLL-e* * x u tz t>\ MMmg&M® ©lit ttij'ixzmfc 

LBA4404(pSB324) . LBA4404(pSB424) . £/cti. LBA4404(pSB124) <hLBA4404 
(pGA482) ©/i^ii:ioTlfg^$^ GUSffitt^L/cifi^©S^fi*© 



WO 95/16031 PCT/JP94/02049 

26 



3 m\ Lta&m&s* # g u s koi ^(Dmmxom. 
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11 
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324-23 


37 
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11 


LBA4404(pSB324) 
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3 
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55 
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4 
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3 
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4 


LBA4404(pSB424) 
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6 


14 


6 
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15 


10 


4 
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9 


0 


1 
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0 


LBA4404(pSB424) 


424-15 


45 


11 


0 


1 


LBA4404(pSB424) 


424-20 


48 


5 


0 


1 


LBA4404(pSB424) 
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18 


1 


1 


LBA4404(pSB424) 
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55 


3 
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0 
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39 


14 
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T-DNA^ 8*fi»tt»&f *"&tf T-DNAi im±lZ&fc L , IkHtftiZ 

LBA4404(pSB424) IC J: o T?£SI£&£ ft, GUS»^Lt«fei:oM 
<*> US L/cl OlSft^l (Miftiro^t, ^< <tt> lB?-©GUSitfc^£ 
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* /c, LBA4404(pGA482) J-=fc -o T^ffi|S&£ ft/cM©&mttK liG U Sgft^ 

S 3 ©^^t#-t 324-28, 424-4, 424-30 ©ff^KSfc&ft&tftr 
*©ft-t&tt©li%©^cfc (3 > Komari£ (Theor. Appl. Genet. 77; 547-552, 
1989)©;frj&K^DNA£ttjitjU ftJMfgHind IIlTMg^, Sambrook* 
(Molecular Cloning: A Laboratory Manual. 2nd Edn. Cold Spring Harbor, 

limSiJi»ttitf5^©^^ffi$ft^o H»tt^^^-r\ GUSS&£*iTMj 
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'J *AK30#ISgfc*-3C«tlCJ:oT$#Lfc&, 2N6 Stt^itil (N6©&«t£$ 
J: ti $ >|g (Chu C. C. Proc. Symp. Plant Tissue Culture, Science 
Press Peking, pp.43-50\ 1978) N I /®lg.'U 2. 4-D 2mg/l . > a *§30g 
1 „ Y;l/5-f l>2g/l) KlMcLfc. I43IM HMfcSftfcE***©** 
x£2N6 Stttti&IC&KU 4-7 BgaU^^X^KW^X i LTffll^ 

ABi&flLhT' 3 ~ 1 0 B Pel 2 8 tT^ffl L /cLBA4404(pSB424) fflnn^-^Si 
?THi9, i^iEAAigtti (AAiHtlUg, AA7 S y Kfc J: $ 
(Toriyama £ N Plant Science 41 : 179-183^ 1985) > MS^M^® (Murashige 
Physiol. Plant. 15:473-497. 1962) „ /&0.5g/U -> 3 *I0.2JL ^ 

;U3-x0.21U T-tr h ■> >j >=f >100 /zM „ pH5. 2 ) KIBSU ®2g;££ 1 x 

i o 9 iBua/iniiiflifiEusaicffii^fco. 

K**^x*«a*-c^«. ±$©®$n3~i o^raaatLfco s$®i 

H{*«*i:*ttL, 2 5°C, HPb1^#L/c 0 <&©*£, 

7 * * * •> A250mg/1 ^-i-tf aSfflTKTtt^- L 

#;l/X£'W^Dv>f v>50mg/l<b*7*^*i/A250mg 1 £-^t;2N6 
ifeK&U 3 LT >W /D7-f •> >ffiM£©*7;U7. £gtfc L/c o |§£ftfc 

££jr N W ?'p v-f ->>100 mg 'l<fc-tr7 * **->A250nig 1 £ 
frt*N6-7tttt N6f* = J 8£2g K 2, 4-D 1 mg 1. 6BA 

0.5mg.l . y;Hfh-;l/30g 1 > -> 3 $l20g 1 > Y;l/5>f h2g,l) T2~3iIP B 1 
t tz o C ©^"CitJil L fc * ^ X * / * / o ■? ■< > > 50mg. 1 1 -b 7 * * * •> 
A250mg.l *£fcffl<«5£JBi6ifiN6S3 (12 N6±^M^H, N6ftft&& N6f 
* ^ >m (Chu 1978) . AAT ^ JW (Toriyama & > 1985) . *1f 5 /»lg-U + 
7 ? U >TO0. 2mg/l . *>f *f->1.0Bg.'l s h3g 1) KgU 'W?* 
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1. TEH lOT-DNA(l) t TI5H 2 © T - D N A (2) oT*SMfl&£ 

(1) »*TM-r^s ±E3g3WBtt*f*4f S^ffJWttatfi^^trSSloT 
-DNAo 

(2) TE'W7U 7 K^^-tK^tu MCiAt^^^ICDNASr^ 
#lWlJ$A£ft*:fl2©T--DNAo 

So 

tB*W**DNAttfc^ 

(b) Agrobacterium tumefaciens ©Ti7°7 7.i KpTiBo542© 7' w >7.|I 
#©virBfc ck virG«fe^ £#frD N A®« i > 

(c) rfc*®*? f-o-^trnm-ek*), :oscM^u7/oA?f 

7 X ^ Ka»««*Wf SDN AW £ > 

(ii) ±E7*-fe 7* -<?*-©— SBtfB^T&f^ :0«^LT7^o 

(iii) ±E*2(0T-DNAO4< it-MStSDNAlt 
£-£-kt>©T£> So 

2 . ±E# 1 © T - D N A £±ESS 2©T-DNA£ ©±E'W 7* D 7 K 
<?*- + K#£ft*fl^lEtS©;fr&o 

3. ±E*1 ©T-DNAhU ±i£7?-fc7?-^? + K-£*ttSlf#£2 
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li, P TiBo542©15.2 kb Kpnl^T* Sif^S 1 L 5 (D^-ftlfr 1 

7. «[fel=«A-r^#±iE^fM©DNA»rH-tt. ±I£TO^7 * - + ©^ '±H£ 
2 © T — D N A ©4>fc < £ fc-SB^m^-T SDN A^i** K*iJKimSS9£&&£ 
fijffl L Tjf A $ nt I ^ S fgjJtE 1 41 > L 6 © I v^ftfr 1 Ig{rI£«©^j*o 
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s c <t *£tff*#s i <e ^ u 8 © ^-rn^ i sir a«©^rj*o 

i o . ±iaas*8iitttatfi3 i f * % * * ■? ^ -> > m&i&itt ttzit^^ •> > 

wtt«e?T**!f#E 1 4^ l 8 ©^-rn^ 1 s»:iei!c©j&j*o 

1 1. ±K£l CT-DNAIi/7X 5 K_htC*,t). T-DNA^^^il^T 
- D N A ©ttto^©*£# i:£^<£ ^ ;U u > x £#£S-<tr C t ZftWt t ? S Ti£ 
^liRi^vXi K{r*^1-S^2©7 p 7 7; = Kit *>ir±iE3& l ©T-DNA£ 
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